IL-6 up-regulates the expression of rat LH receptors during granulosa cell differentiation.
IL-6 is produced in granulosa cells under normal physiological conditions, including during ovulation. However, the roles of IL-6 in ovarian function, including regulation of LH receptor (LHR) expression in granulosa cells, have not been explored in detail. The aim of this study was to identify the mechanism underlying the effect of IL-6 on LHR expression in the granulosa cells of female Wistar rats. Our results indicated that IL-6 clearly enhanced the FSH-induced LHR mRNA expression in a dose-dependent manner and did not stimulate cAMP accumulation by itself. The membrane protein level of LHR, assessed by a binding assay, was increased by FSH and was further enhanced by association with IL-6. Results of the luciferase assay, using promoter constructs of LHR 281 bp upstream of the translational start site, revealed that IL-6 increased the promoter activity induced by FSH, but this effect was not observed with treatment by IL-6 alone. This ability of IL-6 to enhance FSH-induced LHR mRNA expression was blocked by the Janus tyrosine kinase (JAK) pathway inhibitor, but not by the ERK1/2 inhibitor. Thus, we speculated that this IL-6 activity might be mediated by the JAK/signal transducer and activator of transcription pathway. In addition, IL-6 augmented FSH-induced IL-6 receptor α mRNA expression and FSH elevated IL-6 production in granulosa cells, which indicates that IL-6 may positively regulate paracrine and autocrine actions in granulosa cells. These results suggest that IL-6 up-regulates FSH-induced LHR production by increasing mRNA transcription, and JAK/signal transducer and activator of transcription 3 signaling is required for up-regulation by IL-6 in granulosa cells.